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IM JHE UNITED STATES PATENT & TRADEMARK OFFIC E 
IN RE APPLICATION OF : 

ENRICO ELLI ET AL : ATTN: APPLICATION DIVISION 

SERIAL NO: NEW U.S. PCT APPLN : 
(Based On PCT/EP00/005941) 

FILED: HEREWITH : 

FOR: ACTUATION AND CONTROL : 
DEVICE FOR ELECTRIC 
SWITCHGEAR 

Pj ^LIMINA RY^^MEN DMEN T 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 

IN THE CLAIMS 
Please amend the claims as follows: 

3. (Amended) An actuation and control device according to claim 1, characterized in 
that position control is performed by a position sensor on the motor. 

4. (Amended) An actuation and control device according to claim 1, characterized in 
that said motor with position control is a rotary servomotor. 

5. (Amended) An actuation and control device according to claim 1, characterized 
by the fact that said electronic control and power supply unit comprises: 
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- calculating means suitable for predicting the zeros and maximums of the voltage 
and of the current of the phases subsequent to those detected by said measuring means and 
for calculating the period of time between the zeros and maximums detected and those 
predicted. 

8. (Amended) A pole of a high- voltage circuit breaker, characterized in that it 
comprises an actuation and control device according to claim 1 . 

9. (Amended) A three-pole high-voltage circuit breaker for opening and closing a 
circuit connected thereto, characterized in that it comprises, for each pole, an actuation and 
control device according to claim 1 . 

10. (Amended) A three-pole high- voltage circuit breaker for opening and closing a 
circuit connected thereto, characterized in that it comprises an actuation and control device 
according to claim 1 and a mechanism for coupling said device to each individual pole of the 
circuit breaker. 

1 1 . (Amended) A high or medium voltage disconnector characterized in that it 
comprises an actuation and control device according to claim 1 . 

IN THE ABSTRACT 
Please amend the Abstract on page 15 to read as follows: 
ABSTRACT 

An actuation and control device for opening and/or closing an electric switchgear 
which is connected to an electrical network and has at least one fixed contact and at least one 
movable contact. The actuation and control device includes an actuator operatively 
connected to the movable contact to supply the energy to perform opening/closing 
operations. A measuring mechanism detects the voltage and/or the current of at least one of 
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the phases of the network. The actuator includes a motor with position control, which is 
operatively connected to the movable contact, and an electronic control and power supply 
unit which receives information from the measuring mechanism and, following an operation 
command, sends to the motor electrical signals for driving the motor so that the movement of 
the movable contact is controlled in relation to a predetermined operation time and to the 
received information. 



Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present Preliminary Amendment is submitted to place the above-identified 
application in more proper format under United States practice. By the present Preliminary 
Amendment the claims have been amended to no longer recite any improper multiple 
dependencies. The Abstract has also been amended to delete legal phraseology and to be in 
more proper format under United States practice. 
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The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Gregory J. Maier 
Attorney of Record 
Registration No. 25,599 
Surinder Sachar 
Registration No. 34,423 
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Marked -Up Copy- 
Serial No: 

Amendment Filed on: 
\ -I H - 

IN THE CLAIMS 
Please amend the claims as follows: 

—3. (Amended) An actuation and control device according to [one or more of the 
previous claims] claim 1 , characterized in that position control is performed by a position 
sensor on the motor. 

4. (Amended) An actuation and control device according to [one or more of the 
previous claims] claim 1 , characterized in that said motor with position control is a rotary 
servomotor. 

5. (Amended) An actuation and control device according to [one or more of the 
previous claims] claim 1 , characterized by the fact that said electronic control and power 
supply unit comprises: 

- calculating means suitable for predicting the zeros and maximums of the voltage 
and of the current of the phases subsequent to those detected by said measuring means and 
for calculating the period of time between the zeros and maximums detected and those 
predicted. 

8. (Amended) A pole of a high- voltage circuit breaker, characterized in that it 
comprises an actuation and control device according to [one or more of claims 1 to 7] claim 
1. 
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9. (Amended) A three-pole high-voltage circuit breaker for opening and closing a 
circuit connected thereto, characterized in that it comprises, for each pole, an actuation and 
control device according to [one or more of claims 1 to 7] claim 1 . 

10. (Amended) A three-pole high- voltage circuit breaker for opening and closing a 
circuit connected thereto, characterized in that it comprises an actuation and control device 
according to [one or more of claims 1 to 7] claim 1 and a mechanism for coupling said device 
to each individual pole of the circuit breaker. 

1 1 . (Amended) A high or medium voltage disconnector characterized in that it 
comprises an actuation and control device according to [one or more of claims 1 to 7] claim 
1." 

TN THE ABSTRAC T 
Please amend the Abstract page 15 to read as follows: 

-[ACTUATION AND CONTROL DEVICE FOR ELECTRIC SWITCHGEAR] 
ABSTRACT 

An actuation and control device for opening and/or closing an electric switchgear 
which is connected to an electrical network and has at least one fixed contact and at least one 
movable contact[, comprising actuation means which are] . The actuation and control device 
includ es an a ctuator operatively connected to the movable contact [and] to supply the energy 
to perform opening/closing operations [, and]^\ measuring mechanism detects [means for 
detecting] the voltage and/or the current of at least one of the phases of [said] the network[, 
the actuation means comprising] . The actuator includes a motor with position control, which 
is operatively connected to the movable contact, and an electronic control and power supply 
unit which receives information from the measuring [means] mechanism and, following an 
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operation command, sends to the motor electrical signals for driving the motor so that the 
movement of the movable contact is controlled in relation to a predetermined operation time 
and to the received information.-- 
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ACTUATION AND CONTROL DEVICE FOR ELECTRKLSWITCHGEAR 



The present invention relates to an actuation and control device for 
opening/closing an electric switchgear, for example circuit breakers, 
5 disconnectors and the like, particularly for high- and medium-voltage 
transmission and/or distribution networks, i.e. for voltages higher than 1000 
Volt. 

In particular, the actuation and control device according to the present 
invention allows to improve maneuvers of the switchgear from both a 

10 mechanical and an electrical point of view, making it possible to perform the 
electrical operations in a "synchronous" and repeatable manner in relation to 
the network parameters. The device according to the present invention is 
particularly adapted for use in high-voltage circuit breakers and is now described 
with reference to this application without limiting in any way its scope of 

is application. 

As it is known, a single pole of a high voltage circuit breaker comprises a first 
post-shaped supporting insulator arranged on a supporting frame, a second 
insulator which is arranged on the upper end of said first insulator, and an 
interruption chamber, with interruption mechanisms constituted by fixed 

20 contacts and movable contacts, which is provided inside said second insulator. 
The movable contacts are operatively connected to an actuation rod, which 
runs inside the first insulator from the movable contacts to the base of the post. 
The rod is actuated by means of kinematic systems located in a housing at the 
base of the post and operatively connected to an actuation device. 

25 Closing and opening of the circuit breaker are performed in relation to a 
control signal sent, for example, by a control panel or by a protection logic; in 
particular, this signal is sent to the actuation device that causes engaging and 
disengaging of the fixed contacts from the movable contacts. 



DESCRIPTION 



CONFIRMATION COPY 
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At the present state of the art, currently used actuation devices, generally of the 
mechanical or hydraulic type, are structurally complicated and operate 
according to a not adjustable rule of motion. For example, mechanical 
actuation devices generally use two springs, namely a closure spring and an 

5 opening spring, a stroke- limiting shock absorber, a reloading motor for the 
closure spring, and a mechanism which allows to convert the motion produced 
by the springs into a translatory motion of the movable contact, reload the 
opening spring, and make the opening movement independent of the closure 
movement. Besides the very large number of components which require long 

10 and complicated initial adjustment, one severe drawback resides in the fact that 
the movement of the movable contact is determined exclusively by the elastic 
characteristic of the opening and closure springs; the rule of motion of the 
movable contact cannot be changed by the user but is set during design. 
Actuation devices of the hydraulic type, in which the movement of the movable 

15 contact is ensured by adapted hydraulic actuators, can partially obviate these 
drawbacks, but have disadvantages linked to the presence of fluids, particularly 
owing to their temperature- sensitivity. 

As a matter of fact, opening or closing operations of the circuit breakers are 
generally asynchronous in relation to the phases of the electrical parameters, 

20 which is to say they do not have any temporal relationship with the electrical 
network; this in most cases leads to the generation of transients in the electrical 
network due to prestrike phenomena during closing and restrike phenomena 
during opening. In particular, depending on the type of load present in the 
electrical network, an operation performed at a non-optimal moment could 

25 cause high frequency oscillation phenomena with high amplitudes compared to 
the rated values of the electrical parameters of the electrical network; the 
current values can, for example, even rise several orders of magnitude higher 
than the rated current value. These transients clearly subject the electrical 
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network to anomalous stresses and have the potential to cause misfunctioning 
of the electronic protections, to reduce the expected life of the equipment 
connected to the electrical network and even to lead to the shutdown of said 
equipment with high detriment to the continuity of power supply, especially in 

5 industrial plants. Moreover they lead in any case to a greater wear of the 
contacts of the circuit breaker itself and consequently reduce its useful life. 
The absence of control over the rule of motion of the actuation device also 
requires the presence of dampers or shock- absorbers to dissipate the residual 
kinetic energy at the end of the actuation and to avoid uncontrolled impacts 

10 against the pole. Furthermore, precision in the positioning of the movable 
contact is limited by a mechanism, which is inherently inaccurate owing to the 
presence of the springs. 

Owing to the large number of components, the devices of the prior art require 
maintenance in order to maintain their nominal behavior and thus ensure 

15 repeatability of the actuation by compensating for variations due to system wear 
and aging. Actuation repeatability in any case has inherent limits. 
Moreover, the energy that must be supplied is higher than the energy strictly 
required to move the movable contact, since it is necessary to also move the 
various mechanical elements of the switchgear. 

20 The aim of the present invention is to provide an actuation and control device for 
an electric switchgear, such as for example circuit breakers, disconnectors, and 
the like, which allows to control the actuation of the switchgear in such a way to 
perform opening or closing operations synchronously, taking as a reference at 
least one individual phase, in relation to the electrical parameters of the 

25 network, irrespective of the command instant sent from a control panel or a 
protection logic. It should be understood that the opening and/or closing 
operation may be considered synchronous when, having set an ideal tripping 
moment in relation to the type of load and the load and network neutral 
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connection to ground, such as for example the zero voltage for a capacitor or 
the peak voltage for a reactive load, the disengagement/engagement of the 
contacts falls within a synchronization time window around the ideal moment, 
so that the transients obtained are sufficiently low. 

5 Within the scope of this aim, an object of the present invention is to provide an 
actuation and control device for an electric switchgear, such as for example 
circuit breakers, disconnectors and the like, which enables to obtain 
synchronism of the operation with the waveform of the electrical network with 
different types of networks and loads present, thus distinguishing itself by 

10 considerable flexibility in use. 

Another object of the present invention is to provide an actuation and control 
device for an electric switchgear, such as for example circuit breakers, 
disconnectors and the like, that guarantees the repeatability of the operation to 
be performed as well as its optimization in relation to the different types of 

15 breaking techniques chosen. 

A further object of the present invention is to provide an actuation and control 
device for an electric switchgear, such as for example circuit breakers, 
disconnectors and the like, that allowing to obtain operations that are 
synchronous with the waveform of the electrical network makes it possible to 

20 increase its reliability while also increasing the electrical and mechanical life 
of equipment present in it. 

Another object of the present invention is to provide an actuation and control 
device for an electric switchgear, such as for example circuit breakers, 
disconnectors and the like, which has reduced mechanical complexity. 
25 A further object of the present invention is to provide an actuation and control 
device for an electric switchgear, such as for example circuit breakers, 
disconnectors and the like, that makes it possible to decrease the energy used in 
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the operation, thus making it possible to optimize the sizing of the actuator and 
of the power supply system, with a consequent economic benefit. 
Not the last object of the present invention is to provide an actuation and 
control device for an electric switchgear, such as for example circuit breakers, 
5 disconnectors and the like, that is highly reliable and relatively easy to 
manufacture at competitive costs. 

Thus the present invention relates to an actuation and control device for 
opening and/or closing an electric switchgear which is connected to an electrical 
network and has at least one fixed contact and at least one movable contact, 
10 comprising actuation means which are operatively connected to the movable 
contact and supply the energy to perform opening/closing operations, measuring 
means for detecting the voltage and/or the current of at least one of the phases 
of said network. The device according to the invention is characterized in that 
said actuation means comprise a motor with position control, which is 
15 operatively connected to the movable contact, and an electronic control and 
power supply unit which receives information from said measuring means and, 
following an operation command, sends to the motor electrical signals for 
driving said motor so that the movement of the movable contact is controlled in 
relation to a predetermined operation time and to said received information. 
20 The actuation and control device thus conceived allows to accurately control the 
actuation of the switchgear and makes it possible to realize opening/closing 
operations which are synchronized, taking as a reference at least one of the 
phases of the electrical network. In this way, the voltage and current transients 
of the electrical network are eliminated, or at least limited as much as possible, 
25 thus reducing any anomalous stresses on the equipment presents. Furthermore, 
by using a motor with position control, the actuation and control device is also 
considerably simplified with respect to switchgear of the prior art, since it allows 
to eliminate the springs, the motor for reloading the closure spring, and all the 
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mechanisms that allow to perform the switching cycles; accordingly, bulk is also 
reduced, and repeatability of maneuvers is guaranteed. 

Further characteristics and advantages of the invention will become apparent 
from the description of some preferred but not exclusive embodiments of an 
5 actuation and control device for opening and/or closing an electric switchgear, 
illustrated only by way of non-limitative example in the accompanying 
drawings, wherein: 

figure 1 is a block diagram of a device according to the invention; 
figure 2 is a block diagram showing schematically an electronic control and 
10 power supply unit used in the device according to the invention; 

figure 3 is a view of a pole of a high-voltage circuit breaker provided with a 
device according to the invention; 

figure 4 is a view of a three-pole circuit breaker provided with a single actuation 
and control device according to the invention; 
15 Figure 5 is a diagram illustrating the voltage phase in relation to time in normal 
operating conditions; 

Figure 6 is a diagram illustrating the current phase in relation to time in the 
presence of a transient. 

With reference to figure 1, the actuation and control device according to the 
20 invention comprises an electronic control and power supply unit 100, which 
following an operation command 1 (arriving for example from an operator or 
from a protection system) actuates a motor with position control 2. The motor 2 
is operatively connected to the movable contact 3 of an electric switchgear 4 by 
means of an adapted kinematic chain 5. In its turn, the switchgear 4, which 
25 comprises also at least one fixed contact 8, is connected to an electrical network 
30; measuring means 31, for example current or voltage transformers, are 
provided for detecting the voltage and/or the current of at least one of the phases 
of said network 30. 
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Position control is generally performed by means of a position sensor located on 
the motor 2, which sends to the control unit 100 information 7 related to the 
movement of said motor 2. Position control can also be performed by a position 
sensor for the movable contact, which sends to the control unit 100 information 
5 related to the actual position of the movable contact 3. Said position sensor can 
simply be a limit switch, which reports to the control unit 100 that the required 
switching action has been completed. 

Preferably, the motor 2 with position control is constituted by a rotary 
servomotor with a position sensor. In this case, the connection between the 

10 motor and the movable contact occurs by means of a kinematic pair, which is 
capable of converting the rotary motion of the driving shaft into a translatory 
motion of the movable contact. The use of a servomotor allows high power 
levels to be available with very short delivery times. For an equal power, it is 
furthermore possible to act with two independent control parameters (torque 

15 and/or speed), allowing greater flexibility during design. 

The electronic control and power supply unit 100 is generally powered directly 
by the network 30. However, the device preferably also has an auxiliary 
energy-accumulation power supply system 101. Preferably, said system, 
constituted for example by a battery of capacitors, must be able to store and 

20 deliver at least the energy required for a quick opening/closing/opening (OCO) 
switching cycle. 

As it will be described in detail hereinafter, by means of the control and power 
supply unit 100 it is possible to drive the motor 2 so that the movement of the 
movable contact 3 can be controlled in a simple and flexible manner, as a 
25 function of the operating command received, of a predetermined operation time, 
and of the type of fault possibly detected, and to perform opening/closing 
operations which are synchronized with respect to the current and/or the voltage 
of at least one of the phases of the network 30. 
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In particular, as illustrated in Figure 2, in a preferred embodiment of the device 
according to the invention, the electronic control and power supply unit 100 
comprises calculating means 11 which receive by said measuring means 31 
information 32 tracking the electrical parameters of the network; in relation to 

5 this information, the calculating means 11, through suitable calculations, 
predict the succession of the zeros and maximums of the current and/or voltage 
of the phases following those detected, also taking account of frequency 
variations, harmonic components and single-phase transient components. In 
addition, they calculate the time between the zeros and maximums detected 

io and those predicted, and send an indicative signal 38 to a timer and command 
unit 36. 

In addition, the electronic control and power supply unit 100 advantageously 
comprise table means 34 that contain predetermined information regarding the 
type of load, the electrical network, the load and neutral network connection to 

15 ground, and send a signal 35 indicating the ideal end-of-operation times in 
relation to said predetermined information to a timer and command unit 36; 
furthermore, if it is required by the applications, said table means contain also 
information about the state of the neutral of the network 30. In this 
embodiment and as illustrated in Figures 5 and 6, the operation command 1 is 

20 sent to the timer and command unit 36 and is a command that is generally 
asynchronous in relation to the electrical network. The timer and command 
unit 36 outputs a corresponding synchronous start operating command 37 to 
the motor 2; this synchronous command 37 is delayed in relation to the 
asynchronous command 1 by a period of time 50 that is a function of the 

25 predetermined nominal operating time 51 and of the said signals 35 and 38 
indicating the ideal end-of-operation times and the subsequent zeros or 
maximums predicted respectively, in order to identify the first subsequent ideal 
moment useful for implementing the synchronous operation. The desired ideal 
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moment 35 is clearly the optimal time for eliminating operation transients in 
relation to the type of operation, load and electrical network; as illustrated in 
Figure 6, this moment in time does not necessarily coincide with a zero or with 
a maximum but nevertheless ensures that the operation is performed within the 

5 synchronism window around the optimal instant. 

A significant advantage of the invention resides in the fact that, by using a 
motor 2 with a position control, information about the movement of the movable 
contact 3 is sent to the electronic control and power supply unit 100 at each 
instant; in this way, it is possible to execute corrective actions, if any, during 

10 the maneuver, thus performing a control in real time and ensuring execution of 
the operation in a predetermined nominal operation time. Moreover, position 
control performed on the motor (and/or on the movable contact 3) allows 
braking the movable contact at the end of the switching action, thus eliminating 
the need to use a shock absorber, and to have a great repeatability of the 

15 maneuvers as well. Recovery of energy during breaking operations is also 
possible, thereby reducing the total energy consumption. 

If however, the deviation from the nominal behaviour at any point becomes 
accentuated during the operation, requiring a significant correction, the device 
is able to correct the predetermined nominal operation time in a self-organizing 
20 mode. In this case, the nominal operation time that is suitably monitored 
during the operations is redefined in relation to a new reference value; this new 
reference time is obviously made available to the unit 100. 

It has in practice been noted how the device as in the invention makes it 
possible to achieve the task in full as well as the objects set in that it makes it 
25 possible to control the operations of the switchgear and to perform actuation of 
the movable contact 3 according to a controlled rule of motion, thus allowing 
to obtain operations which are synchronous with the electrical network, with 
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the widest different types of electrical systems and loads present in them and 
even in the presence of faults. 

This therefore results in significant advantages in terms of the elimination, or 
at least significant reduction of voltage and current transients in the network, as 
5 well as in terms of limiting electrodynamic and thermal stresses, with 
significant consequent benefits both for equipment present in the electrical 
network and of the switchgear used, considerably increasing its useful life and 
reliability. 

The device according to the invention is conveniently applied in various kinds of 

10 electric switchgear, such as circuit breakers, disconnectors and the like, and is 
particularly adapted for high-voltage circuit breakers. Figure 3 illustrates, 
schematically, an example of a pole of a high-voltage circuit breaker which 
comprises a control and actuation device according to the invention, indicated by 
the reference number 200, which is connected to the movable contact 3, not 

15 shown in figure, by means of a rod 26. 

If the electrical switchgear is constituted by a three- pole high-voltage circuit 
breaker for opening and closing a circuit connected thereto, each individual pole 
can comprise an actuation and control device according to the invention. In this 
manner, by appropriately programming the electronic control and power supply 

20 unit 100, it is possible to provide a synchronous opening or closing action, in a 
very flexible way. For example, it is possible to use measuring means 31 for 
each phase of the electrical network 30 and to perform synchronized operation 
for each phase, independently from the others. Alternatively, it is possible to 
provide measuring means 31 for only one phase, which is considered as a 

25 reference, and to assume that the network is electrically symmetrical, namely 
that each phase is shifted from the previous of 120 electrical degrees. 
In a further embodiment, shown in figure 4, the three-pole circuit breaker can 
have a single actuation and control device according to the invention; in such 
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situations, the device is mechanically coupled to each individual pole of the 
circuit breaker by adopting suitable rods 24. In this case, information on the 
electrical network is given by measuring means provided on a single phase. 
In practice, it has been found that the actuation and control device according to 
5 the invention fully achieves the intended aim, since it allows to improve the 
characteristics of electric switchgear by controlling the rule of motion of the 
movable contact. 

In addition to the above advantages, the actuation and control device allows to 
reduce costs by reducing the parts, reducing the calibration operations and 
10 eliminating movements and stresses that can give rise to impact damage. 
Accordingly, maintenance costs are also reduced. 

The device thus conceived is susceptible of modifications and variations, all of 
which are within the scope of the inventive concept; all the details may 
furthermore be replaced with technically equivalent elements. In practice, the 
15 materials used, so long as they are compatible with the specific use, as well as 
the dimensions, may be any according to the requirements and the state of the 
art. 
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CLAIMS 

1. An actuation and eontrol device for opening and/or closing an electric 
switchgear (4) which is connected to an electrical network (30) and has at 
least one fixed contact (8) and at least one movable contact (3), comprising 

5 actuation means which are operatively connected to the movable contact (3) 

and supply the energy to perform opening/closing operations, and measuring 
means (31) for detecting the voltage and/or the current of at least one of the 
phases of said network (30), characterized in that said actuation means 
comprise a motor with position control (2), which is operatively connected to 

10 the movable contact (3), and an electronic control and power supply unit 

(100) which receives information from said measuring means (31) and, 
following an operation command (1), sends to the motor (2) electrical signals 
for driving said motor (2) so that the movement of the movable contact (3) is 
controlled in relation to a predetermined operation time and to said received 

15 information. 

2. An actuation and control device according to claim 1 characterized in that the 
opening and/or closing is synchronized with respect to at least one of the 
phases of the electrical network (30). 

3. An actuation and control device according to one or more of the previous 
20 claims, characterized in that position control is performed by a position 

sensor on the motor (2). 

4. An actuation and control device according to one or more of the previous 
claims, characterized in that said motor with position control (2) is a rotary 
servomotor. 

25 5. An actuation and control device according to one or more of the previous 
claims, characterized by the fact that said electronic control and power 
supply unit (100) comprises: 

- calculating means (11) suitable for predicting the zeros and maximums of 
the voltage and of the current of the phases subsequent to those detected by 
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said measuring means (31) and for calculating the period of time between 
the zeros and maximums detected and those predicted- 

6. An actuation and control device according to claim 5 characterised by the 
fact that said electronic control and power supply unit (100) comprises table 

5 means (34) containing predetermined information regarding the type of load 

and the load and network neutral connection to ground, said table means 
(34) being able to output a. signal (35) indicating the ideal end-of-operation 
times in relation to said predetermined information! 

7. An actuation and control device according to claim 6 characterized by the 
10 fact that said electronic control and power supply unit (100) comprises a 

« timer and command unit (36) that receives in input: 

- an operation command (1) that is asynchronous in relation to the electrical 
network (30); 

- the signal indicating the ideal end-of-operation times (35); 

15 - the signal indicating the subsequent predicted zeros or maximums (38); 

and outputs a corresponding synchronous operating command (37) that is 
delayed in relation to said asynchronous operating command (1) by a period 
of time (50) that is a function of the predetennined operation time (51) and 
of said signals (35, 38) indicating the ideal end-of-operation times and the 

20 predicted subsequent zeros or maximums. 

8. A pole of a high- voltage circuit breaker, characterized in that it comprises an 
actuation and control device (200) according to one or more of claims 1 to 7. 

9. A three-pole high-voltage circuit breaker for opening and closing a circuit 
connected thereto, characterized in that it comprises, for each pole, an 

25 actuation and control device (200) according to one or more of claims 1 to 7. 

10. A three-pole high-voltage circuit breaker for opening and closing a circuit 
connected thereto, characterized in that it comprises an actuation and control 
device (200) according to one or more of claims 1 to 7 and a mechanism (24) 
for coupling said device (200) to each individual pole of the circuit breaker. 
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11. A high or medium voltage disconnector characterized, in that it comprises an 
actuation and control device (200) according to one or more of claims 1 to 7. 
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Declaration and Power of Attorney for Patent Application 
Dichiarazione e procura ai fini della domanda di brevetto 


Italian Language Declaration 


II sottoscritto inventore dichiara che: 


As a below named inventor, I hereby declare that: 


La propria residenza, recapito postale e cittadinanza 
corrispondono a quanto indicato in calce, sotto la propria 
firma. 


My residence, post office address and citizenship are as 
stated next to my name. 


Ritiene di essere il primo ed unico inventore originale (se 
viene elencato in calce un solo nominativo) o il coinventore 
primo ed originale (se e elencato piu di un nominativo) del 
oggetto rivendicato e per il quale il sottoscritto presenta 
domanda di brevetto. La invenzione in questione e 
chiamata. 


I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the 
invention entitled 


Actuation and control device for 




electric switchgear 




e la sua descrizione e allegata alia presente Dichiarazione 
a meno: 


the specification of which: 


□ e qui allegato 


□ is attached hereto. 


B II 20 June 2000 ' 


□ was filed on 


e stata depositata una domanda di brevetto statunitense 
numero o una domanda di brevetto internazionale PCT 
numero 


as United States Application Number or PCT 
International Application Number 


PCT/EP00/05941 / che e stata modificata il 


and was amended on 


(se applicabile). 


(if applicable). 


II sottoscritto dichiara in oltre di aver letto e compreso il 
contenuto della descrizione identificata in precedenza, 
rivendicazioni comprese, come modificati dall'eventuale 
modifica summenzionata. 


I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 


II sottoscritto riconosce 1' obbligo di rivelare informazioni 
essenziali ai fini della determinazione della brevettabilita ai 
sensi del Titolo 37, Codice dei Regolamenti Federali, 
§ 1.56. 


I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 


Page 1 of 


8/97 



Italian Language Declaration 



II sotloscritto rivencfica con la presente la priorita prevista dal Titolo ■ 
35. Codice degli Stati Uniti, § 119(e)-(d) o § 365(b) in relazione a 
qualsiasi domanda o domande estere di brevetto o certificato di 
inventore, o dal Titolo 35, § 365(a) degli stessi Codice in relazione a 
qualsiasi domanda internazionale PCT nella quale e designato 
almeno un paese diverso dagli Stati Uniti, i suddetti domande e 
certifcati essendo elencati sotto, e, spuntando les seguenti caselle, 
ha anche identificato sotto qualsiasi domanda estera di brevetto o 
certificato di inventore, o domanda internazionale PCT, la cui data di 
deposito preceda quella dalla domanda per la quale e rivendicata la 
priorita. 



Prior Foreign Application(s) 
(Domande Estere Anteriori) 



I hereby claim foreign priority under Title 35, United States Code, § 
119(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International application 
which designated at least one country other than the United States, 
listed below, and have also identified below, by checking the box, 
any foreign application for patent or inventor's certificate, or PCT 
International application having a filing date before that of the 
application on which priority is claimed. 



Priority claimed 
Diritto di priprita 



99202306.9 





□ 


Yes 


No 


Si 


No 


□ 


□ 


Yes 


No 


Si 


No 



II sottoscritto rivendica con la presente i benefici previsti dal Titolo 
35, Codici degli Stati Uniti, § 119(e), in relazione a qualsiasi 
domanda o domande provvisorie degli Stati Uniti elencate sotto. 



I hereby claim the benefit under Title 35, United States Code, 
§ 1 19(e) of any United States provisional application(s) listed below. 



II sottoscritto rivendica con la presente i benefici previsti dal Titolo 35, 
Codice degli Stati Uniti, § 120. in relazione a qualsiasi domanda o 
domande statunitensi, o dal Titolo 35, § 365(c) degli stessi Codice in 
relazione a qualsiasi domanda internazionale PCT nella quale sono 
designati gli Stati Uniti, i suddette domande essendo elencate sotto 
e, nella misura in cui I'oggetto di ciascuna rivendicazione di questa 
domanda non sia stato esposto nella domanda statunitense o 
internazionale PCT anteriore nel modo previsto dal primo paragrafo 
del Titolo 35, Codice degli Stati Uniti, § 112, riconosce I'obbligo di 
rivelare informazioni essenziali ai fini della determinazione della 
brevettabilita ai sensi del Titolo 37, Codici dei Regolamenti Federali, 
§ 1.56. le quali diventino disponibili durante il periodo compreso tra 
la data di deposito della domanda anteriore e la data di deposito 
nazionale o internazionale PCT della presente domanda. 



I hereby claim the benefit under Title 35, United States Code, § 120 
of any United States application(s), or § 365(c) of any PCT 
International application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35. United States Code, § 1 12, I acknowledge the 
duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations. § 1.56 which 
became available between the filing date of the prior application and 
the national or PCT International filing date of this application. 



Con la presente, il sottoscritto dichiara veritiere tutte le 
affermazioni contenute in questa domanda in relazione alle proprie 
conoscenze e di ritenere vere tutte le affermazioni o informazioni 
presentate. Dichiara inoltre che tali asserzioni sono state espresse 
nella piena consapevolezza che le dichiarazioni intenzionalmente 
false sono punibili con una poulte, I' incarcerazione o entrambe, ai 
sensi della Sezione 1001 del Titolo 18 del Codice degli Stati Uniti e 
che tali dichiarazioni entenzionalmente false possono mettere a 
repenfaglio la validita della domanda o di qualsiasi brevetto 
ruasciato in merito. 



(Status) (patented, pending, abandoned) 

(Stato) (concessione di brevetto, in corso di esame, abbandono) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any 
patent issued thereon. 
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Italian Language Declaration 

PROCURA- II sootscritto inventore nomina con la presente POWER OF ATTORNEY: As a named inventor. 1 hereby 
■ n seauente awocato o awocati e/o agente o agenti al fine appoint the following attorneys and/or agent(s) to prosecute 
di SE ques°a pratica e di condurre tutte le operazione this application and transact all bus.ness ; in the Patent and 
ad ess^perSnt! ^presso I'Ufficio dei Brevetti e Marchi di Trademark Office connected therew.th: (hat name and 
Fabbrica: (Elencare il nome ed il numero di matricola). registration number) 

llllllll 

<J&2285t» 


" Inviare le corrispendenza a: Send Correspondence to: 

II III II II III ll'l 


Telefonare a . ~~ Direct Telephone calls to: (name and telephone number) 

(Nome e numero telefonico) (?(J3) 4 ^ 3QQQ 


■cro 


Nome e cognome dell'unico o del primo inventore 
Enrico ELLI 


Full name of sole or first inventor 




Firma dell'inventore K Data 

^Cua^c^-^^ ZpAruciYi/oj, zcoe 


Inventor's signature uate 






= 5 p#STdejizer 

fsrano in Brianza (Ml) 7 


Residence 


Cittadinanza 


Citizenship 


Ttal ian - 

Recapito postale 

Via Leopardi, 4 


Post Office Address 


I 20050 Verano in Brianza (Ml) Italy 




Nome e cognome dell'eventuale secondo coinventore 


Full name of second joint inventor, if any 


narlo ™mf. — 

Firma del secondo coinventore uaia 

C^U ^ o hA^ri/od 


Second inventor's signature Date 


Residenza \J 

G^ejaova On in to. V><" . 


Residence 


Cittadinanza 


Citizenship 


T-halian p ^ _ — 

Recapito postale 

Via Fratelli Coda. 11/5 . 


Post Office Address 


T 1 R1 fifi a<=r,rwF« Ollint.O Italv 






(Fornire le stesse informazioni e le firme del terzo e degli (Supply similar information and signature for third and subsequent 
ujterioricoinventori.) jo.nl inventors 
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Italian Language Declaration 



Nome per intero di un eventuale terzo co-inventore 
T^GiuartcIbjrienico TESTL p- 


Full name of third joint inventor, if any 


/vrmadfe/ Terzo ( lnventore * — Data 


Third inventor's signature Qate 


Residenza 

.Oslo Sotto (BG) \X 


Residence 




Cittadinanza 
Italian, — 


Citizenship 


Recapito postale 

Corso Vittorio Veneto, 17 


Post Office Address 


I 24046 Osio Sotto (BG) Italy 




Nome per intero di eventuale quarto co-inventore 


Full name of fourth joint inventor, if any 


Firma Quarto Inventore 


Data 


Fourth inventor's signature 


Date 


Residenza 


Residence 


Cittadinanza 


Citizenship 


Recapito postale 


Post Office Address 






Nome per intero di un eventuale quinto co-inventore 


Full name of fifth joint inventor, if any 


Firma Quinto Inventore 


Data 


Fifth inventor's signature 


Date 


Residenza 


Residence 


Cittadinanza 


Citizenship 


Recapito postale 


Post Office Address 






Nome per intero di un eventuale sesto co-inventore 


Full name of sixth joint inventor, if any 


Firma del Sesto Inventore 


Data 


Sixth inventor's signature Date 


Residenza 


Residence 




Cittadinanza 


Citizenship 


Recapito postale 


Post Office Address 







(Si prega di fornire simili informazioni e firme peril terzo (Supply similar information and signature for third and subsequent 

e gli eventuali ulteriori co-inventori.) joint inventors.) 
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